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A stract

The influence of nutrition during the last trimester of
pregnancy and the early postpartum period on postpartum LH secretion
was evaluated in two-year-old Hereford and Simmental heifers main-
tained on a high or low plane of nutrition (experiment 1) or in
Hereford heifers fed a high or low energy (150% vs 100% HRC) ration
(experiment 2). Amount of LH released with 10 mg estradiol benzoate
{IM) at 14 and 28 days postpartum in experiment 1 or at 14,32,50 and
74 days postpartum in experiment 2 was less (P<.0l) for heifers fed
the low vs high plane or energy ration and less (P<.05) at 14 days
postpartum than at subseguent postpartum periods. The interval from
estradiol benzoate injection to the LH peak concentration was longer
(P<.05) in Simmental than Hereford heifers, longer (P<.05) in heifers
fed the low rather than high energy ration, and longer (P<.01) at 14
days postpartum than at subsequent postpartum periods. The amount of
LH released was inversely related to the time required for initiation
of the release (r = -.62). Tonic LH secretion was higher (P<.05) in
heifers fed the high energy ration and was correlated with average
daily gain (r = .75), but was unaffected (P>.05) by days postpartum or
breed of cattle. Results indicate that increased dietary energy
intake increases LH secretion and shortens the anovulatory period in
suckled postpartum beef heifers.

Introduction

The re-establishment of estrous cycles and fertility in postpar-
tum beef cows is partially dependent on the nutritional regime. A
review of the literature indicates a discrepancy as to what consti-
tutes an appropriate nutritional regime for the postpartum cow
because of the poorly defined effects of factors such as stage of
lactation, suckling intensity, quantity and composition of milk pro-
duced, breed of dam and calf, age of dam or a combination of these
factors on nutritional requirements. Several investigators have
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provided evidence tor a direct and/or indirect role for gonadotro-

pins in the re-initiation of estrous cycles in the postpartum cow
(1,2,3,4,5). Since suckled postpartum cows fed £ 75% of the NRC
recommenaation for dietary energy {6) have less Follicular develop-
ment (7) and longer postpartum anestrous periods (7,8,9,10) than cows
fed 100% NRC, gonadotropin secretion may be decreased in the underfed
cows (8) as a result of a direct nutiritional effect on the hypothalamo-

_n1‘hni-arv..gnnana1 axis or an indirect nnna‘ﬁun effect of increased

.................

physiological stress on gonadotropin secretaon or a combination of
both. The objective of the present experiments was to evaluate the
influence of pre- ana post-partum nutrition on LH secretion in suckled
postpartum beef heifers.

Materials and Methods

Experiment 1: Pregnant two-year-old Hereford and Simmental
heifers (n=26/breed) were maintained on either a low {10/breed) or
high (16/breed) piane of nutrition for the last trimester of pregnancy
and 2 weeks postpartum, at whicn time heifers on the low plane were
transferred to the high pilane of nutrition. The 16 Hereford and 16
Simmental heifers on the high plane of nutrition were fed ad 1ibitum

a diet composed of 73.6% alfalfa haylage and 25.6% corn (dry matter

bu51s‘ plus vitamin and mineral supplementation to provide NRC

recommendations for pregnant heifers., The 10 Hereford and 10
Simmental heifers on the low plane of nutriton were fed unsuppie-
mented alfalfa haylage at a dry matter rate of 1.3% of body weight

{ approximately 5.3 kg/day dry matter for Herefords and 5.7 kg/day

dry matter for Simmentals). The low diet provided 100% of the total
protein requirement and 70% of the energy requirement for the last
trimester of pregnancy and 60% of the energy requirement for an

early postpartum lactating cow. The heifers were housed in open-front
buildings (May through November) in groups of four to five animals per
pen and were fed once a day. The heifers were weighed at 28-day
intervals prepartum, within 24 hours after parturition, and at l4-day
intervals post partum.

To evaluate the influence of plane of nutrition on the quan-
tity of releasable LH in the pituitary of suckied posnpartum beef
he*-fers, five Hereford and five Simmental heifers from both the low
and high plane of nutrition groups were given a single intramuscular
injection of 10 mg estradiol benzoate.-in corn oil at either 2 or 4
weeks postpartum. The 10 mg dosage of estradiol benzoate was
selected because of a previous report (11} that 10 mg of estradiol-B
mediated an LH release at 2 and 4 weeks postpartum in nonsuckled
cows but only at 4 weeks postpartum in suckled cows suggesting that
10 mg approaches the minimal effective dosage for LH release in
early postparium suckled cows. Each heifer was treated at only one
postpartum interval. Jugular vein blood {10 m1) for LH measurement
was collected by venipuncture at 3-hour intervals from O through 33
hours post-estradiol benzoate injection. Blood was collected into
heparinized syringes, refrigerated, and centrifuged; plasma was
stored at -10C until assayed for LH. A control group, consisting of
three contemporary heifers from each breed on the high plane of

nutrition, was injected with vehicle only and blood sampled by the

same protocol. .
Experiment 2: Thirty-two pregnant, two-year-old Hereford heifers
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were randomly assigned to receive either a maintenance (100% NRC) or a

high energy (150% NRC) ration for the last trimester of pregnancy and
for 24,42,60 or 84 days postpartum, times at which four heifers from
each energy group were removed from the experiment. The maintenance
diet was composed of 73.4% corn silage and 26.6% alfalfa haylage
{dry matter basis) plus vitamin and mineral suppiementation according
to NRC recommendations and was fed at a rate to produce an average
daily gain (ADG) of .3 kg/head/day prepartum and O kg postpartum. The
high energy diet was composed of 42.6% corn silage, 14.9% alfalfa
haylage and 42.6% corn plus vitamin and mineral suppiements and was
fed at a rate to produce an ADG of 1.0 kg prepartum and .7 kg
postpartum. The heifers were noused in open-front buildings (May
through Novemper) in groups of 4 animals per pen and fed individually
by the aid of electronic head gates. The heifers were weighed at
28-day intervals prepartum, within 24 hours after parturition, and at
14-day incervals postpartum.

As dictated by a concurrent experiment (12), four heifers from
both the Tow and high energy ration groups were ovariectomized at
either 10,28,46 or 70 days postpartum; gross morphology of the ovaries
was recorded. Four days after ovariectomy, each heifer received an
indwelling juguiar vein cannula and a single intramuscular injection
of 10 mg estradiol benzoate in corn oil. Blood samples (10 ml) were
collected at 2-hr intervals from 0 through 40 hours post-estradiol
benzoate injection to determine wnether Tevel of dietary energy
intake influenced the quantity of estrogen-releasable LH in the
pituitary of suckled postpartum heifers. To evaluate in the same
heifers the influence of dietary energy intake on tonic LH secretion,
as mediated through the postcastration LH response 14 days after
ovariectomy, serial blood samples (10 ml) were collected at 10-min
intervals for 4 hr via an indwelling juguiar vein cannula. Blood
sampies were processed and stored as in experiment 1. Efach heifer was
treated with estradiol benzoate and serial blood samples were taken at
only one of the four postpartum intervals.

Six nonparous two-year-old heifers that had been ovariectomized
for 60 to 120 days were designated as controls. Serial blood samples
were collected at 10-min intervals for 4 hr via an indwelling jugular
vein cannula. On the subsequent day, the control heifers were given
a single intramuscular injection of 10 mg estradiol benzoate. Blood
samples were collected at 2-hr intervals for 40 hr, processed and ana-
lyzed according to protocols for the postpartum heifers. Control
heifers were fed the same ration as the high energy postpartum
heifers.,

LH Assay: Plasma LH concentrations were determined by use of the
double antibody radioimmunoassay for bovine LH (3,13). The LH anti-
sera (DJB 3-12/11) was used at a dilution of 1:40,000 and bound 40-45%
of the 1251-.Tabelled LH (LER-1056 C2). The ovine anti-rabbit
v-globulin was used at a dilution of 1:120. Each plasma sample was
assayed in duplicates of .2 ml; coefficient of variation of the mean
was <10% or the piasma sample was reassayed. The LH results are
expressed as ng NIH-LH-B8/m1 of peripneral plasma. A low and high LH
pool were included in each LH assay, and had mean LH concentrations
and coefficient of variations of 2.2 and 62,9 ng/ml and 7.3 and 11.4%,
respectively. In experiment 2, basal plasma LH concentration for
individual heifers.was defined as the mean of the three lowest noncon-
secutive LH concentrations or the nadir of three pulsatile LH releases
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occurring during the 4-hr sampling period. Mean plasma LH con-
centration for individual heifers was the mean for all 25 samples
collected during the 4-hr period., Pulsatile LH releases within indi-
vidual heifers were defined as increases in plasma LM concentration
during the 4-hr sampling period that exceeded the sensitivity of the
LH assay and two standard deviations {animal mean) above the basal LH
concentration and exhibited a disappearance curve.

Statistics: Data from experiments 1 and 2 were analyzed separa-
tely by Teast-squares analysis of variance {14) and Duncan's multiple-
range test (15) to determine the effects of diet, days postpartum,
breed (experiment 1), and their interaction on tonic plasma LH
concentration, magnitude of the estrogen-mediated LH release, and
interval from estradiol benzoate injection to LH peak. Evaluation of
the magnitude of the estrogen-mediated LH release as area of the peak
or peak LH concentration gave the same results and trends so only peak
LH concentrations were reported. Within animal correlations were
calculated in experiment 2 for the low and high energy groups and for
diet groups pooled using the following response variables: pre-
estradiol benzoate plasma LH concentration, maximum LH concentration
mediated by estradiol benzoate, interval from estradiol benzoate
injection to maximum LH peak concentration, and basal and mean plasma
LH concentration 14 days after ovariectomy. Because of large within
and among animal variation in body weight for the first two postpartum
14-day weigh periods {experiment 2), the correlation between ADG and
plasma LH concentrations was calculated for only the eight heifers per
diet that were on the postpartum rations a minimum of 60 days.

Results

Experiment 1: Average daily gains for both the pre- and post-
partum periods are contained in Table 1. Heifers on the high plane
of nutrition were in a positive weight gain status during both the
pre- and post-partum periods. Heifers on the low plane of nutrition
also gained weight during the prepartum period, however, when the
weight increase associated with fetal and placental growth was
subtracted (6), the maternal system was in a negative weight gain sta-
tus during both the last trimester of pregnancy and the first 14
days postpartum. A portion of the increase in ADG hetween 14 and
28 days postpartum for the heifers that were transferred from the
Tow to high plane of nutrition resulted from a two-fold increase in
daily dry matter intake.

Table 2 contains the mean (* standard errors of the mean) plasma
LH concentrations immediately before the estradiol benzoate injection
(initial LH concentration) and maximum plasma LH concentration
mediated by the estrogen. LH surges, LH concentrations 2 two standard
deviations above the mean were not detected in heifers that received
corn oil alone so control heifers were not included in Table 2.
Initial, or tonic, plasma LH concentrations were not affected (P>.05)
by nutrition, weeks postpartum or breed of cattle. Maximum LH con-
centration for the estrogen-mediated release was affected by both diet
(P<.05) and weeks postpartum (P<.01); higher LH concentrations for
heifers on the high plane than low plane of nutrition, and higher LH
concentrations at 4 than at 2 weeks postpartum.

Interval from estradiol benzoate injection to maximum LH peak
concentration (Table 2) was longer at 2 than 4 weeks postpartum
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(26.4%.9 vs 22.5X.9 hr, P<.01) and for Simmental than Hereford heifers
(25.8%.9 vs 23.0%.9 hr, P<.05), but was not affected (P>.05) by plane
of nutrition (23.4%.8 vs 25.5%.8).

TABLE 1. AVERAGE DAILY GAIN DURING THE.- LAST TRIMESTER
OF PREGNANCY AND THE EARLY POSTPARTUM PERIODA

Ptane of Nutrition

Status Breed Low Low-HighP High
(kq) (ka) (kg)
Experiment 1
Pre-partum
Hereford .29+.06 .94+.09
Simmental .24%.08 .89%.12
Post-partum
0-2 weeks
Hereford -.58+.62 .80+.57
Simmental -1.40+.30 1.44%.24
2-4 weeks
Hereford 3.41+.59 1.30+.52
Simmental 2.67+.73 .9Q£.91
Experiment 2€
Pre-partum
Hereford .21+.05 1.17+.05
Post-partum
0-8 weeks
Hereford -.17+.11 .70+.11

28 Heifers were weighed at 28-day intervals prepartum and at
14-day intervals postpartum. Mean + SEM.

b Heifers on the low plane of nutrition were transferred to the
high plane of nutrition at 2 weeks postpartum.

C Average daily gain prepartum was determined for all 16 heifers
per dietary energy group, whereas postpartum average daily gain
was determined for heifers on the diet a minimum of 60 days
postpartum (n=8/group).

Experiment 2: Heifers fed the high energy ration had larger pre-
and post-partum ADG (P<.0l, Table 1), a higher incidence of ovulation
by 46 days postpartum (Table 3), and higher plasma LH concentrations
pre- and post-estradiol benzoate treatment at 14, 32, 50 and 74 days
postpartum {P<,01, Table 3) than heifers fed the low energy ration.
Magnitude of the estrogen-mediated LH peak was not related (P>.05) to
pre-treatment LH concentration in heifers fed either the high (r =
.10) or low (r = .42) energy rations.

As in experiment 1, heifers fed the high energy ration were in a
positive weight gain status during both the pre- and post-partum
periods, whereas heifers fed the low energy ration approached main-
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TABLE 2. EFFECT OF NUTRITION ON ESTROGEN-MEDIATED LH RELEASE IN
POSTPARTUM BEEF HEIFERSA

Postpartum No. of Plane of Nutrition
interval heifers Low Low-highD High Overall

Initial LH con-
centration (ng/ml)

2 weeks 10 2.0+.3 1.8+.3 1.9+.2
4 weeks 10 1.4+.3 1.7+.3 1.6+.2
LH peak neight
(ng/m1)
2 weeks 10 26.1+9.4C 66.7+9.44  46.4+6.59
4 weeks 10 86.6+9.44 72.3+9.40 79,5+6,5h
Response interval
{hr)
2 weeks 10 24.,0+1,3¢f 28.8+1.3¢ 26,4+ .99
4 weeks 10 22.8+1.3% 22.2+41.3F 22.5+ .9h

2 Heifers received 10 mg estradiol benzoate IM at either 2 or 4 weeks
postpartum and jugular vein blood samples were collected at 3-hr
intervals for 33 hr for LH quantitation. Mean + SEM for 10 heifers
per plane of nutrition. -

b Heifers on the Tow plane of nutrition were transferred to the high
plane of nutrition at 2 weeks postpartum.

cdef pifferent superscripts denote significance within a parameter; ¢

and d at P<.0l, e and f at P<.05.

gh pifferent superscripts denote significance between overall means

within a parameter at P<.05.

tenance of maternal body weight. Average daily gain for the first 60
days postpartum (n=8 heifers per ration) was positively correlated
with plasma LH concentration pre-estradiol benzoate treatment (Tow
energy, r=.79, P<.05; high energy, r=.8l, P<.05; pooled, r=.75,
P<.01), but nonsignificantly (P>.05) with maximum LH concentration
post-estradiol benzoate (pooled, r=.06). Also, ADG was positively
correlated (r=.54, P<,05) with basal plasma LH concentration 14 days
after ovariectomy for the two diets pooled. .

The interval from estradicl benzoate injection to maximum LH
peak concentration (Table 3) was longer (P<.05) in heifers fed the low
vs high energy ration (25.5 + .7 vs 23.5 +.7 hr), and was inversely
related to the maximum LH peak concentration in heifers fed the low
energy ration (r=-.76, P<.01) and to a lesser extent in heifers fed
the high energy ration (r= -.45, P>,05) when days postpartum were
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TABLE 4. EFFECT OF DIETARY ENERGY INTAKE ON LH RESPONSE TO OVARIECTOMY2

Dietary energy intake
Parameters High Low

Day 24 postpartum

Basal plasma LH conc. (ng/ml1)b 2.1+ .3 1.5+ .3

Mean plasma LH conc. (ng/mi)¢€ 2.3F .6 1.9 .6

Number of LH pulses/4 hr 1.37 B

Magnitude of pulses (ng/m1)d 2.9+1.1 2.241.1
Day 42 postpartum

Basal plasma LH conc. (ng/m1) 1.9+ .3 2.0+ .3

Mean plasma LH conc. (ng/ml) 2.5% .6 2.3% .6

Number of pulses/4 hr 1.87 5

Magnitude of pulses (ng/ml) 2.7+1.1 2.7+1.1
Day 60 postpartum

Basal plasma LH conc. (ng/ml) 2.6+ .3 1.7+ .3

Mean plasma LH conc. (ng/ml) 4.6% .6 2.1F¥ .6

Number of pulses/4 hr 2.8 1.37

Magnitude of pulses (ng/ml) 10.7+1.1 2.8+1.1
Day 84 postpartum

Basal plasma LH conc. (ng/mi} 2.6+ .3 2.2+ .3

Mean plasma LH conc. (ng/ml) 4.0+ .6 3.0 .6

Number of pulses/4 hr 2.5 1.87

Magnitude of pulses {ng/ml) 10.9+1.1 5.7+1.1
Overall

Basal plasma LH conc. (ng/ml} 2.3+ 1€ 1.9+.1

Mean plasma LH conc. (ng/ml) 3.3% .38 2.3+.3

Number of pulses/4 hr 2.1 1.1

Magnitude of pulses (ng/ml) 7.0+ .6 3.6+.6
Control heifers

Basal plasma LH conc. 4,4+ ,2

Mean plasma LH conc. 6.4% .3

Number of pulses/4 hr 3.5

Magnitude of pulses (ng/ml) 13.8+1.8

@ Four heiters from the high and low energy groups were ovariectomized on
Day 10,28,46 or 70 postpartum and serial jugular vein blood samples
were collected 14 days after ovariectomy at 10-min intervals for 4 hr.

b,c Basal and mean (+ SEM) plasma LH concentrations (conc.) are defined in
the Materials and Methods.

d Mean + SEM of the LH pulse peak conc. for heifers in which pulsatile LH
releases were detected.

€ Denotes differences (P<.05) in basal and mean plasma LH conc. associated
with dietary energy intake.
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pooled. Without Day 14 postpartum heifers, the correlations were r=
-.82 (P<.01} for the low and r= -,22 (P>.05) for the high energy
ration.

Basal and mean plasma LH concentrations 14 days after ovariectomy
(Table 4) were higher (P<,05) at all four postpartum periods
(Day 24,42,60 and 84) for heifers fed the high energy ration. The
4-hr LH profiles (Figure 1) 14 days after ovariectomy showed a higher
frequency and amplitude for spontaneous pulsatile LH releases in
heifers that had ovulated prior to ovariectomy than in those that had
not ovulated. Because of the increased incidence of ovulation in the
high energy groups, pulsatile LH releases at 14 days after ovariectomy
were more prevalent in the heifers fed the high energy ration.

Days postpartum significantly (P<.0l) affected both the time re-
quired to initiate and the magnitude of the estrogen-mediated LH
release (Table 3), but had no effect (P>.05) on plasma LH con-
centration pre-estradiol benzoate treatment (Table 3) or at 14 days
after ovariectomy (Table 4); the maximum LH peak concentration
occurred later with a lower magnitude at 14 days than at 32, 50 or
74 days postpartum.

DISCUSSION

Results from these experiments suggest that LH secretion was
enhanced in suckled early postpartum beef heifers fed a high energy
ration that resulted in positive weight gains during both the pre-
and post-partum periods in comparison to heifers fed a Tow energy
ration that approached maintenance of maternal body weight. The
increased LH response associated with dietary energy intake was
revealed in greater maximum LH release mediated by 10 mg of estradiol
benzoate (experiment 1 & 2), shorter intervals from estradiol benzoate
injection to maximum LH peak concentration (experiment 2), and higher
tonic plasma LH concentrations (experiment 2) in heifers fed the high
than low energy rations., A positive relationship between dietary
energy intake and tonic LH secretion was further supported by the
positive correlation between ADG (0 to 60 days postpartum) and tonic
plasma LH concentration (initial LH concentration at 50 and 74 days
postpartum and basal plasma LH concentration at 60 and 84 days
-postpartum). The increased magnitude in estrogen-mediated LH release
at 14 days postpartum (experiment 1 & 2) in heifers fed the higher
energy ration may be associated with prepartum dietary energy intake
since prepartum dietary energy intake has been shown to influence the
amount of LH released by exogenous GnRH in suckled postpartum ewes at
5 days, but not at 25 days postpartum (16). However, it is doubtful
that differences in LH secretion at 32, 50 and 74 days postpartum
{experiment 2) between heifers fed the low and high energy rations
were influenced by prepartum nutrition alone, but instead were
influenced by a combination of pre- and post-partum nutrition or post-
partum nutrition alone as suggested by the results from experiment 1.
Similarly, postpartum reproductive performance has been shown not to
be affected by prepartum dietary energy intake (65 vs 100% NRC) in
suckled beef cows that received adequate (100% NRC) postpartum nutri-
tion (17). Tonic plasma LH concentrations were higher in the heifers
fed the high vs low energy ration in experiment 2, but not in experi-
ment 1. This apparent discrepancy may have resulted from the heifers
being ovariectomized in experiment 2 in that ovariectomy may have
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magnified dietary differences in tonic LH secretion.

The increased incidence of ovulation in heifers fed the high vs
low energy ration is in agreement with previous reports that postpar-
tum follicular development is increased and the interval from par-
turition to first estrus is shortened as postpartum dietary intake
is increased (7,8,9,10). The increased postpartum ovarian activity
in suckled cows fed the high energy postpartum ration in the present
and earlier studies (7,8,9,10) may be directly or indirectly related
to the increased amount of releasable LH and increased tonic LH
secretion for the heifers fed the high energy ration. Also, plasma
LH profiles (10-min intervals for 4 hr)} for heifers that had ovu-
lated prior to ovariectomy at 46 or 70 days postpartum {higher per-
centage from the high energy ration groups) were characterized by
an increased frequency and magnitude of spontaneous pulsatile LH
releases. Whether the earlier appearance and increased magnitude of
the pulsatile LH releases in heifers fed the high energy ration
hastened ovulation or were the result of the earlier ovulation could
not be determined from the protocol of the present study. Nonsuckled
postpartum cows have a shorter postpartum anovulatory period and an
increased frequency and magnitude of pulsatile LH releases in com-
parison to suckled postpartum cows and, conseqguently, it has been
suggested that the increased pulsatile LH secretion hasten ovulation
in nonsuckled cows (1,3,5,18). Similarly, the shorter postpartum ano-
vulatory period for the heifers fed the high energy ration may be
associated with increased tonic LH secretion as exemplified in the
increased magnitude and freguency of LH pulses in heifers that had
ovulated and the possibility of such a relationship would warrant
further investigation.

The smaller and delayed LH release mediated by estradiol benzoate
(experiment 2) or by GnRH (19) in postpartum cows fed a Jow vs high
energy postpartum ration would suggest that both LH synthesis and
release were affected by dietary energy intake. Pituitary LH content
(20,21,22) and the amount of LH releasable by exogenous GnRH (23,24)
or estradiol benzoate (experiment 1 and 2) is low at or immediately
after parturition and increases during the early postpartum period.
This change in pituitary LH content and release pattern may indicate
that the secretion of GnRH and/or the response of the pituitary to
positive hormonal stimulation is also lower at parturition and
increases during the early postpartum period. Since plasma glucose
concentration is positively related to dietary energy intake (7,25)
and brain tissue is dependant upon glucose for its energy source, the
secretion of hypothalamic releasing hormones may be directly
influenced by dietary energy intake (26). Therefore, the decreased LH
secretion in heifers fed the Tow energy ration may reflect decreased
hypothalamic secretion of GnRH as a result of lower plasma glucose
concentrations. However, as to whether the influence of dietary
energy intake is indeed mediated through GnRH secretion by the
hypothalamus or through some other mechanism(s) in the hypothalamo-
pituitary-gonadal axis that is involved in the transition of the
pituitary from the prepartum to the postpartum LH secretory pattern
remains to be determined.

The interval from estradiol benzoate injection to maximum LH
peak concentration was longer in heifers fed the low vs high energy
ration {experiment 2} and in Simmental vs Hereford heifers.
Echternkamp (3) reported that the interval from the injection of
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2,250 IU pregnant mare's serum gonadotropin to the preovulatory LH
surge was longer in Brown Swiss than Angus heifers {68 vs 55 hr) 1in
the presence of similar peripheral preovulatory estradiol con-
centrations and profiles. Since Simmental and Brown Swiss are
dual-purpose breeds and produce more milk than the traditional beef
breeds (Hereford and Angus), the delayed LH release in the
Simmental and Brown Swiss heifers may have resulted from increased
nutritional stress associated with increased milk production and
warrants further consideration in the evaluation of nutritional
requirements for cows with an increased capacity for milk
production,

25

PLASMA LH CONCENTRATION {ng/ml)

o 30 60 120 180 240
MINUTES

Figure 1. Plasma LH profiles 14 days after ovariectomy for indi-
vidual Day B84 postpartum heifers on the low energy
ration that are representative of heifers that had ovu-

lated ( ) or had not ovulated (- - -} on Day 70
postpartum. An LH profile representative of the long
term ovariectomized control heifers {— —) 1is included

for comparison,
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